Poor complementary feeding contributes to the characteristic negative growth trends leading to death as well. Therefore, the present study aimed to assess complementary feeding practices and associated factors in the selected urban area of Nepal.
Introduction
and UNICEF define complementary feeding as the process of starting solid, semi-solid or other food to the child along with breastfeeding when breast milk alone is no longer sufficient to meet the nutritional requirements of infants [1] . Nutrition is important before, during and after pregnancy and is the most influential non-genetic factor in fetal development. Women with preconception healthy Body Mass Index (BMI) tend to gain an appropriate amount of weight during pregnancy and women with BMI below 19.1 have fivefold increased in delivering low birth weight baby. Maternal undernutrition is a risk factor for fetal growth restriction and adverse prenatal outcomes [2, 3] .
Any non-breast milk, foods or nutritive liquids that are fed to young children after six months of age are defined as complementary foods. It is the transition of baby food from exclusive breastfeeding to family foods, with gradually increasing the amount of food from 6 to 24 months [4] . In the past, such foods were often called 'weaning foods' however, the term 'complementary food is preferred because weaning implies the cessation of breastfeeding, whereas complementary meaning to complement the breast milk along with the continuation of breast milk [5] . A proper complementary feeding consists of foods that are rich in energy and in micronutrients (especially iron, zinc, calcium, vitamin A, vitamin C and folates), free from contamination (pathogens, toxins or harmful chemicals), without much of salt or spices, easy to eat and easily accepted by the infant, in an appropriate amount, easy to prepare from family foods, and at a cost that is acceptable by most families [6] . Complementary feeding is extremely essential and typically covers the period from 6 to 18-24 months of age. WHO recommends introducing complementary feeding only from the seventh month onwards [7] because, at this age, breast milk alone is no longer sufficient to maintain the child's recommended daily allowances of nutritional requirements to enhance growth. Children are fed small quantities of solid and semi-solid foods while continuing to breastfeed up to age 2 or beyond. The amount of food is increased gradually from 6 to 23 months, which is the period of transition to eating the regular family diet. This period is characterized by an increase in the prevalence of malnutrition because of poor feeding practices and infections [8] . Feeding practices not meeting the need and requirements of children increases the risk of becoming undernourished and other health consequences even leading to death [3, 9, 10] .
Malnutrition has been responsible directly or indirectly, for 60% of the 10.9 million deaths annually among children under five. Well over two-thirds of these deaths, which are often associated with inappropriate feeding practices, occur during the first year of life. Not more than 35% of infants worldwide are exclusively breastfed during the first four months of life: Complementary feeding (too early or too late) along with poor feeding practices are often nutritionally inadequate and unsafe resulting in impaired development and becoming a major threat to socio and economic development [3, 11] .
The introduction of complementary feeding is a very common cultural practice in south region including Nepal which has a very high burden of malnutrition. The on-feeding practice, Nepal demographic health survey (NDHS) 2006 reported about 70% of children aged 6-8 months children were introduced to complementary foods in Nepal [12] . Similarly, the prevalence of minimum meal frequency, minimum dietary diversity, and minimum acceptable diet were 82, 34.2 and 32% respectively [12] . By 2011, children of 6-23 months of age were offered minimum meal frequency, minimum dietary diversity, and minimum acceptable diet was 76.6, 30.4 and 26.5% respectively showing deteriorating conditions on feeding practices [13] . These data suggest muchneeded focus on improvement and monitoring of these practices while the interventions are being implemented in Nepal [14] . The National Demographic Health survey 2011 concluded that complementary foods are not introduced in timely fashion for all children in Nepal. 70% of infants have been given complementary foods by age 6-9 months. Though 87.3% of mothers had knowledge about the time of initiation of complementary feed within 3 months of age and 8.9% of mothers didn't start complementary feeding even at 6 months of age.
Both practices are not only under desirable but also harmful to our children but unfortunately, are being still practiced in the developing world [13] . Only 57% of the mothers initiated complementary feeding at the age of 6 months. While the proportion of young children receiving minimum meal frequency was reasonably high i.e. 84% followed by meal diversity 35% and minimum acceptable diet 33% respectively. Maternal education and with their children's growth monitored were independently associated with receiving minimum acceptable diet [15] .
The introduction and use of appropriate complementary feeding are key in determining the healthy development and growth of infants. The early introduction of solids as alternatives to breast milk points that the infants are more likely to be exposed to microbial contaminated foods and fluids; which is especially the case in developing countries resulting malnourishment and/or poor growth experience. A study has also found that young infants under six months of age are not yet ready physiologically to receive complementary food as their neurodevelopment, gastrointestinal systems, and kidneys are still underdeveloped. A systematic review in 2013 found evidence suggesting that the very early introduction of solid foods (at or before an infant reaches 4 months of age), instead of at 4-6 months or > 6 months, may result in an increased risk of infants becoming overweight in childhood [16] .
The link between malnutrition and infant feeding has been well established. Infant and young child nutrition has been engaging the attention of scientists and planners since long for the very simple reason that growth rate in the life of human beings is maximum during the first year of life and infant feeding practices comprising of both the breastfeeding as well as complementary feeding (CF) have major role in determining the nutritional status of the child [17] . Infant and young children should be fed a minimum acceptable diet to ensure appropriate growth and development. Without adequate diversity and meal frequency, infants and young children are vulnerable to undernutrition, especially stunting and micronutrient deficiencies, and to increased morbidity and mortality. The WHO minimum acceptable diet recommendation, which combines minimum dietary diversity and minimum meal frequency, differs between breastfed and nonbreastfed children [7] .
Nutrition plays an important role in the health and development of individuals. Adequate nutrition during the first two years of life is very important to ensure optimal physical and mental development. At this stage, children are particularly vulnerable to growth retardation, micronutrient decencies and common childhood illness such as diarrhea and acute respiratory infection. Good nutrition protects young children and mothers, strengthens the immune system and reduces the risk of non-communicable diseases related to foods during the lifecycle. It also enhances the productivity of the population and can help to get out gradually from vicious cycle of poverty and hunger. Regarding the magnitude of the issue this research hence aimed to find out situation of complementary feeding practices and the factors associated with complementary feeding practice in selected urban areas of Nepal.
Materials and Methods
A cross-sectional analytical study with face to face interview was performed starting from 16 th December 2017 to 9 th of March, 2018. 237 mothers having babies below two years of age were randomly selected as the study population from Bhaktapur district as it had very low prevalence rate of exclusive breastfeeding. The prevalence of exclusively breastfeeding at 1, 3 and 6 months were 240 (74%), 78 (24%) and 29 (9%) [18] . The sample size was calculated using following relation: Making provision of 8% unforeseen factors the sample size was 237
Data Analysis
Data were collected by semi-structured questionnaire and face to face interview method to assess complementary feeding practice of mothers. Total Kcal of child as per WHO recommendation was then calculated. Data were entered into excel and transferred to the statistical package for the social sciences (SPSS 20) for analysis. Similarly, the categorical independent minimum meal frequency, minimum dietary diversity, minimum acceptable diet, active feeding practices, and hygiene were determined by using multinomial logistic regression. Crude odds ratio and their 95% confidence interval (CI) were reported. Through the 24 hours recall, daily intake of food, variety of food was calculated manually based on principles and guidelines made by the Tribhuvan University Teaching Hospital (TUTH), Maharajgunj. Similarly, data were entered in Excel followed by using Statistical Package for Social Sciences (SPSS) version 20. One sample t-test was conducted to determine the Total kilocalorie (Kcal) intake of children. In addition, Multinomial logistic regression was conducted to determine feeding practices of infants as per WHO recommendation. Furthermore, all probability values less than 0.05 (p<0.05) have been considered statistically significant [19] . Fig-1 illustrates the initiation of complementary feeding reflecting a worst-case scenario for the city Fig-1 :
Results
Illustrates the initiation of complementary feeding practices reflecting that only small portion (19%) introduced timely complementary feeding whereas on the downside massive 81% failed to do so.
like Bhaktapur whereby, only small portion i.e. 19% of mothers initiated complementary feeding at right time. Conversely, 35% of mothers initiated complementary feeding way before child could even develop their digestive system to digest such food. Even largest portion i.e. 46% of mothers initiated complementary feeding when their child becomes 4-5 months of age. -2 compares the result of minimum meal frequency, minimum dietary diversity along with minimum acceptable diet 0f NDHS 2011, 2017 and the present study. Minimum meal frequency was seen much better in NDHS; 2011 in comparison to the least of present study. On the contrary, minimum dietary diversity in NDHS; 2011 was found low but is higher and even in both the other studies [13] . Similarly, NDHS; 2017 showed highest minimum acceptable diet [14] whereas other two are near about similar.
Fig
Table-1 shows the result from complementary feeding practices on the basis of food groups whereby it was found that all the participants agreed on including cereals and roots as a part of their complementary feeding practice followed by 91.98%, 90.91%, 78.05%, 30.37%, 36% including dairy products, legumes, eggs, Vitamin-A rich fruits/vegetables, and meat respectively. Conversely, on the downside huge portion i.e. 84.38% of participants agreed on including processed food as part of their complementary feeding practice. On further analysis is based on results from frequency of the baby, amount, variety, active feeding and hygiene of child results from this study was found significantly associated. According to WHO, amount of complementary calorie requirement differs according to age groups of infant start at six months of age Infants age with small amounts of food for age group 6-9, there is significant difference in mean calorie intake by that age group6-9 and age group 9-12, there is significant difference in mean calorie intake by that age group than the calorie set intake by WHO as p-value =<0.01 which is less than significance level 0.05. While for age group 12-24, there is no significant difference in mean calorie intake than the required calorie recommended by WHO as p-value 0.640. The study showed that as the age of child advanced calorie intake reduced. Also, the energy needs from foods for infants with "average" breast milk intake are approximately 200 Kcal per day at 6-8 months of age. Table-3 showed that the age group from 6-9 months children meets the Kcal intake as per WHO with overall mean Kcal intake of 278.49±146.72. Similarly, the energy needs from complementary foods for infants with "average" breast milk intake are approximately 300 Kcal per day at 9-12 months. This data of study shows that the age group from 9-12 months children meets the Kcal intake as per WHO guidelines with overall mean kcal intake 467.86±164.23. Likewise, the energy needs from complementary foods for infants with "average" breast milk intake are approximately 550 Kcal per day at 13-23 months. This study shows that the age group from 12-24 months children meets the Kcal intake as per WHO guidelines with overall mean kcal intake 540.11±204.66.
Discussion
Results reflected the worst-case scenario in the city like Bhaktapur, for introducing complementary feeding, only small portion were able to introduce complementary feeding on time whereby large portion failed to do so which, mainly is because of the gap between knowledge and practice, level of awareness and somewhat influenced by cultural and social norms as well. Even more surprising is the percentage i.e. 84% of participants including processed food as a part of their complementary feeding practices.
Similar to this study, minimum meal frequency is a proxy for a child's energy requirements. For infants and young Breastfed children are considered to be consuming minimum meal frequency depending on the food they receive i.e. solid, semisolid, or soft foods, at least twice a day for infants 6-8 months, only 83% of children age 6-8 months received timely complementary foods [20] . Among 237 children age 6-23 months, less than half (47.67%) were given foods from four or more food groups in 24 hours during study period while only 47% were given foods from four or more food groups in the 24 hours preceding the survey of 2016 NDHS, 18% in 2011 NDHS and 37% in 2014 NMICS. This shows a lot of differences in feeding practices among mothers from 2011 study till now. Children from disadvantaged group, children who have less than five-member in the house, children whose mothers age was more than 20 years at their first childbirth, children of fathers and mothers who were literate and children who were non-continuously breastfed till date of study were likely to receive foods from four or more groups than those children from advantage group, children who have family members more than five in the house, Children whose mothers age was less than 20 years at their first childbirth, children of mothers and fathers with no education and children who were having continuous breastfeeding. A study conducted in a peri-urban community of Dhaka, Bangladesh and the Advanced Biomedical Research ward (ABRU) showed that maximum intake of complementary food from single meal for any combination of dietary energy density and feeding frequency ranged from 16.5-37.0g/kg body weight (mean25.0±6.0) for the different children [21] .
World Health Organization (WHO) presented that more than 30% of children under the age of 5 years suffer from developmental growth, of which 80% suffer from reduced height growth rate, 20% are underweight. The inadequacy of proper nutrition during pregnancy is indicative of intrauterine growth restriction affecting brain development. Low maternal weight before conception is associated with an increased risk of low birth weight and symmetrical growth restriction and pregnancy loss. In developing countries, intrauterine growth restrictions are mainly due to poor maternal nutrition and infections, which makes up to 11% of births. Furthermore, low birth weights babies are more likely to be stunted by the age of two years. The prevalence of developmental disorders in developing countries is higher than in other parts of the world. In most of these countries, the children's physical growth and infants are lower than international standards. To address the gap of between knowledge and practice World Health Organization (WHO) and United Nations Children's Fund (UNICEF) emphasized exclusive breastfeeding (EBF) for six months, i.e. 180 days and addition of complementary foods at six months of age with continued breastfeeding till the child becomes two years of age. Poor feeding practices, coupled with high rates of infectious diseases, are the proximate causes of malnutrition during the first two years of life. The second half of an infant's first year is especially a vulnerable time when breast milk alone is no longer sufficient to meet his /her nutritional requirements and CF should be started [16] . During the period of CF, the young child gradually becomes habituated to eating family foods. Complementary foods bridge the gap in terms of energy, vitamin A, and iron intake, which occurs in breastfed infants at six months of age. Too early or too late introduction of CF may lead to nutritional deficiencies of iron, zinc, calcium, and vitamins. Therefore, CF needs to be nutritionally adequate and safe and appropriately fed to meet the energy and nutrient needs of the young child [15] . CF is also influenced by cultural factors, beliefs, and knowledge of parents on appropriate practices. Similarly, psychosocial care, safe preparation and proper storage of complementary foods, and hygiene practice are also important determinants of proper CF practices. The same study showed the prevalence of timely introduction of complementary feeding among infants aged 6-8 months was 84%, minimum dietary rate was 31.5%, minimum meal frequency was found to be 36.7% and the rate of maximum acceptable diet was 7.3% [22] .
Breastfed children are considered to be fed within the minimum standards if they consume at least four food groups and receive food other than breast milk at least twice a day in the case of infants 6-8 months, at least three times a day in the case of children 9-12 months and at least three times meal with 2 times snacks in the case of children aged 13-23 months [23] . However, because of the small percentage of 6-8 months' infants in this study, a separate analysis for this group of infants is not done.
This study showed that of all the children, 98.7%of breastfed children were fed the minimum number of times in the 24 hours. While in the NDHS report 2016, 71% of breastfed children were fed the minimum number of times in 24hours, and in NDHS 2011 report, 78% and in NMICS report, 74.4% received solid, semi-solid and soft foods the minimum number of times or more during the previous day.
Conclusion
Despite their satisfactory results on Total calorie intake, child feeding practices were found poor mainly because of gap between knowledge and practice, level of awareness and somewhat influenced by cultural and social norms as well.
